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Around 290-, Le Sschetz - thimble method starts getting 
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Lets apply Alus method te Quantum tume ling 
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(+ Use of complex solutions E mt « new idea | 
But, Lefschetz thimbles may provide o. systematic treat me ` ) 
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Which solution E responsible for tunneling. $ 
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ace. A/ Nishimura , Sakat, Yosprakov studied His real-time QM 
by numerico ge nenaliseA thimble methods. 


They ke nd Hot such complex trozectories actual, ge R pear U l 
( Use et. goussiom are pockets for tabl & Fined sales is important.) 


(n,m) = (1,0) D (n, m) = (2,0) D 


Taken from arXiv:2307.11199 


Sm mary & Fut duvections 


e LeSsheta - thimble path integr may be able to provida a new 
semi-classical description of Ha real-time quantum tunneling | 
` Complex <hssical trajectory seems to phy essential roles. 
R This is confirmed ina recent numeris stoly. 


o In ths study, we. used Dirichlet b.c. 
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> Preparation of better Noe Sumetion $ may 
enable US to gH ann contre ll d semiclassics . 


